It was performed a nonsystematic review on the importance of the phonemic discrimination to the phonological acquisition and its relation to the phonological disorder. Studies indicate that phonemic discrimination represents an essential ability in the process of acquiring sounds of speech and that children with phonological disorder present difficulties in that ability.
on the grounds that it involves the ability to distinguish differences marked by distinctive features with binary value oppositions. These oppositions between the distinctive features with binary values have been described in a test of phonemic discrimination with figures for the following combinations:
[+sonant] and [-sonant 4 . Phonemic discrimination enables the perception of differences between the distinctive features and this perception is essential for the acquisition of speech sounds. This acquisition will only occur when there are conditions in which these sounds are discriminated from each other, enabling oral expression 5 . As discrimination and the learning process of a phoneme develop, improvement and perceptual reorganization for the acquisition of the different phonemes are observed 6, 7 . The discriminative and procedural deficiencies related to the period of phonological acquisition could compromise the incorporation and organization of speech sounds 3 . Based on this, one can hypothesize that the disorder in the production of sounds is related to a difficulty in phonemic discrimination 8 . Considering that phonemic discrimination is an important factor in the phonological acquisition, the present study aimed to conduct a nonsystematic literature review on the importance of phonemic discrimination for the acquisition of speech sounds and its relationship with phonological disorders.
INTRODUCTION
Discrimination, topic of this review, is the process of differentiation of acoustically similar sounds with different frequency, duration and/or intensity in which precisely these differences lie the information carried by the sound 1 . When discrimination is related to speech sounds, two terms are found in the literature: auditory discrimination and phonemic discrimination. Conceptually, the auditory discrimination is defined as the ability to auditorily distinguish the difference between the sounds of speech 2 . Already the phonemic discrimination can be defined as the ability of the individual to perceive minimal acoustic differences present in speech sounds 3 . Although two different terms are used in the literature, both refer to the ability to discriminate between two speech sounds with minor differences. Throughout the text, the reader will find the two classifications -according to the nomenclature used on respective study. For the current study, the term phonemic discrimination was adopted based 
LITERATURE REVIEW
Integrity of the organic structures involved in the detection, reception, conduction, and interpretation processes is necessary for a sound to be perceived. Shortly after birth, babies are able to detect consonant contrasts of any language, and later become able to selectively discriminate phonemes of the language that they ate exposed to 9 . Four-month old babies are able to distinguish phonemic contrasts in sound signals as shown by changes in heart rate. Studies suggest that children between one and four years of age are able to distinguish most pairs of sounds 10 . The fact that babies are able to discriminate acoustic aspects of speech suggests that they can divide an almost continuous acoustic stimulus into distinct segments. This ability to transform speech into distinct elements is the basis for language competence 10 . The perception of speech sounds involves a complex system that goes beyond the reality of simple acoustic signal detection 1 . For speech to be perceived, the steps of audibility, reception, discrimination, recognition and memory are necessary 5 . The difficulty in understanding speech sounds may be related to the occurrence of phonological alterations during infancy 11 . Among the auditory aspects, phonemic discrimination is a major factor in the acquisition of speech sounds -the mental representation and storage of linguistic stimuli is established through the reception, analysis and organization of auditory information processing 4, 12 . Therefore, the ability to discriminate phonemes is critical to the phonological acquisition 3 . Although the literature indicates the importance of phonemic discrimination for the acquisition of speech sounds, hearing assessment primarily concerns to define the presence or absence of a hearing loss, focusing on aspects related to acuity. By recognizing the importance of phonemic discrimination for phonological acquisition, one sees the need to assess this ability, extending the commonly performed auditory investigation.
In addition to phonemic discrimination, the acquisition of speech sounds depends on neuromuscular
METHOD
The articles used for this nonsystematic review were selected through literature search of texts indexed in the following databases: LILACS (Latin American and Caribbean Health Sciences), Medline, SciELO (Scientific Electronic Library Online), PubMed, and CAPES journals. Books, conference proceedings, monographs, dissertations and doctoral theses were also considered. There was no restriction on the established period for the review.
The following combinations of descriptors were used on the bibliographic search: auditory perception and speech disorders; auditory perception and language; auditory perception and articulatory disorders; auditory perception and speech discrimination; auditory perception and speech discrimination tests; auditory perception and language development disorders; speech and language disorders; speech disorders and articulatory disorders; speech disorders and speech discrimination; speech disorders and speech discrimination tests; speech disorders and language development disorders; language and articulatory disorders; language and speech discrimination; language and speech discrimination tests; language and language development disorders; articulatory disorders and speech discrimination; articulatory disorders and speech discrimination tests; articulatory disorders and language development disorders; speech discrimination and speech discrimination tests; speech discrimination and language development disorders; speech discrimination tests and language development disorders. All terms used in the search were extracted from Descritores em Ciências da Saúde (Descriptors in Health Sciences -DeCS). The terms phonemic discrimination and phonological disorders were not used because they are not included in DeCs.
Original articles and reviews of literature were included. The bibliographic search revealed that most of the studies related to phonemic discrimination investigated this ability in individuals with hearing loss, specifically in cochlear implant users. Therefore, it was necessary to select the obtained articles excluding those which central theme was unrelated to the purpose of the current study. As the research progressed, references cited in the documents already surveyed were also consulted and added to this nonsystematic review.
Twenty one articles remained after applying the selection criteria. These articles were published in the following journals: American Journal of Otology; Brazilian Journal of Otorhinolaryngology; CEFAC; Clinical Linguistics & Phonetics; Fono Atual; between the disordered phonemes in speech and the errors identified by tests of auditory discrimination. The study that carried out this investigation observed that 23.53% of children showed accuracy inferior to 62% on the test and found that the same phonemes that were disordered in the test were also disordered in speech 21 . The study of phonemic discrimination associated with auditory processing showed that children with speech disorders had difficulties in these two areas. Thus, it is known that deficits in auditory processing impair the ability to discriminate phonemes, and the signs of these alterations can impact on the appropriate use of contrastive speech sounds 3 . The association between phonological disorder and difficulties in phonemic discrimination and auditory processing highlights that these two abilities should be considered in speech therapy. Thus, one can infer that the inability to discriminate sounds is related to a possible causal factor for this disorder.
The severity of phonological disorders is related to auditory discrimination. A study found that individuals with mild disorder showed better performance on auditory discrimination tasks as compared to those with mild-moderate or moderate-severe disorder. This suggests a possible relationship between the severity of the phonological disorder and auditory discrimination 8 . The literature indicates that the severity of phonological disorder is also associated with greater difficulties in phonological awareness 22, 23 , articulatory praxis 22 , expressive vocabulary 24 , and personal awareness of phonological disorder 23 . Measurement of phonological disorder severity is an important information to be considered in clinical practice as it can be used to monitor the progress during therapy treatment. In addition, severity also represents an important predictor of the difficulties that children with phonological disorders may exhibit in linguistic, metalinguistic and praxic skills.
The observed deficits in phonemic discrimination of children with phonological disorders may impact the performance of these children on tasks that assess metalinguistic competence, as the latter refers to the ability to analyze words according to different sound units that compose them and which can be consciously manipulated 25 . The development of phonological awareness can be influenced by speech perception 26 , for which the integrity of the physiological auditory mechanisms is fundamental 27 . Most studies report poorer performance of children with phonological disorders in phonological awareness skills 22, [28] [29] [30] [31] [32] [33] . This difficulty was reported by studies analyzing from phonological sensitivity 28, 29 to phonemic awareness 31, 34 and observed integrity and maturation. Thus, sensory and motor aspects are involved in the standard learning process of a language. It is through the association of auditory aspects to the motor articulatory gesture that the phonemes of the language are memorized and become ready to be used in the speech 3 . During development, children perceive sounds and at approximately three years of age children exhibit an increasingly visible progress in their speech production. At this stage, children improve the movement of oral articulators and expand their oral and metalinguistic universe so that in the period between three and six years of age they can be understood by those who are not part of their social environment 13 . The phonological acquisition process is complex and involves different skills. Children need to develop skills related to hearing, such as phonemic discrimination, and skills related to orofacial muscles for an adequate movement of the articulators during speech. This shows that the perception-production dyad is critical during the process of phonological acquisition and problems related to hearing and articulatory praxis can affect the stabilization of the phonological system.
In typical phonological acquisition, the mastery of the phonological system of a target language is spontaneously reached, in an age sequence common to most children (between four and six years of age). On the other hand, disordered phonoOn the other hand, disordered phonological acquisition is the one in which the adequacy of the phonological system is not spontaneously achieved and/or is not achieved in the same sequence observed in most children 14 . Phonological disorder is the most common speech disorder found in children 16, 17 . Although the etiological markers are being investigated, its etiology is still unknown 18 . The observed deficit in phonological disorder may be associated with difficulties at various levels such as discrimination of phonetic differences, recognition of phonological contrasts, and lexical representation of these contrasts, which causes alterations in speech sounds and articulatory imprecision 19 .
Considering that the deficit in phonological acquisition may be associated with deficits in the discrimination of phonetic differences, studies have investigated the phonemic discrimination in children with phonological disorders. Although in a small number, studies indicate that these children have difficulties in the ability of discrimination, which creates an inability to differentiate between two speech sounds with minimal acoustic differences 3, 8, 20, 21 . The study of phonemic discrimination in children with phonological disorders shows a relationship writing, phonological disorder deserves attention, especially along the school years 38 . Therefore, an early diagnosis of the phonological disorder is important. Furthermore, the SpeechLanguage Pathologist should not be limited only to test and treat the manifestations in speech, since this disorder can be associated with difficulties in different perceptual skills, including phonemic discrimination.
Considering the limited number of studies investigating the phonemic discrimination in children with phonological disorders, further clinical research should be carried out in order to compare the performance of phonemic discrimination of children with phonological disorders and their peers without speech disorders.
CONCLUSION
Based on the analysis of the articles that composed this review, it can be concluded that phonemic discrimination represents an essential ability in the acquisition of speech sounds and children with phonological disorders exhibit difficulties in the phonemic discrimination ability. that this difficulty persists even after the speech therapy 30 . Studies have also shown the effectiveness of the combination of different strategies for stimulating phonological awareness and target sound production on the treatment of phonological disorder 35, 36 . Thus, during the speech therapy with children with speech disorders, the Speech-Language Therapist should consider the stimulation and the phonological awareness of target sounds along with the associated auditory processing as this approach allows the organization of mental representation of speech sounds, resulting in a better speech production.
The association between phonological awareness and acquisition of reading and writing makes the children with phonological disorder at risk for difficulties during the literacy process 5, 37 . Studies have shown that even after speech therapy and the overcoming of speech disorder, children who have had phonological disorders during infancy have a deficit in the phonological process 37 and poorer reading and writing performance 32 . Considering the possibility that children with phonological disorders exhibit alterations in phonological awareness, and consequently difficulties in acquiring reading and
RESUMO
Foi realizada uma revisão não sistemática sobre a importância da discriminação fonêmica para a aquisição dos sons da fala e sua relação com o transtorno fonológico. Os estudos indicam que a discriminação fonêmica representa uma habilidade essencial no processo de aquisição dos sons da fala e que as crianças com transtorno fonológico apresentam dificuldade nesta habilidade. DESCRITORES: Percepção Auditiva; Discriminação da Fala; Distúrbios da Fala; Transtornos da Articulação; Linguagem
